Objective To test the hypothesis that younger children in a school year are at greater risk of emotional and behavioural problems. Design Cross sectional survey. Setting Community sample from England, Scotland, and Wales. Participants 10 438 British 5-15 year olds. Main outcome measures Total symptom scores on psychopathology questionnaires completed by parents, teachers, and 11-15 year olds; psychiatric diagnoses based on a clinical review of detailed interview data. Results Younger children in a school year were significantly more likely to have higher symptom scores and psychiatric disorder. The adjusted regression coefficients for relative age were 0.51 (95% confidence interval 0.36 to 0.65, P < 0.0001) according to teacher report and 0.35 (0.23 to 0.47, P = 0.0001) for parental report. The adjusted odds ratio for psychiatric diagnoses for decreasing relative age was 1.14 (1.03 to 1.25, P = 0.009). The effect was evident across different measures, raters, and age bands. Cross national comparisons supported a "relative age" explanation based on the disadvantages of immaturity rather than a "season of birth" explanation based on seasonal variation in biological risk. Conclusions The younger children in a school year are at slightly greater psychiatric risk than older children. Increased awareness by teachers of the relative age of their pupils and a more flexible approach to children's progression through school might reduce the number of children with impairing psychiatric disorders in the general population.
Introduction
Many studies have shown that the youngest children in a school year tend to be disadvantaged by the educational system. [1] [2] [3] This is confirmed by our own analyses of data from a large community sample, in which we found that the youngest children in the school year were at an increased risk of being incorrectly identified by teachers as having learning difficulties. 4 As different countries use different cut-off dates for school entry, national comparisons are illuminating. Whereas children born between September and December are at an advantage in England, where they are the oldest in their class, children born in these months are at a disadvantage in Sweden, where they are the youngest in their class. 5 This is strong evidence for a "relative age" explanation based on the disadvantage of youth rather than a "season of birth" explanation based on seasonal variation in biological risk-for example, for prenatal infection. The educational disadvantage experienced by the youngest children in a class is not confined to the early school years but persists into secondary education and influences university entrance. 2 6 A study conducted in London more than 20 years ago suggested that "relative age" also influenced the rate of mental health problems in children. 7 We have re-examined this association by using recent data from a large epidemiological survey of children's mental health in Britain. 8 As "season of birth" has previously been linked to mental health problems, 9 we used the different cut-off dates for school entry in Scotland and in England and Wales as a "natural experiment" to evaluate the likely cause of psychological disadvantage for the youngest children.
Methods
We used data collected in 1999 on a nationally representative sample of British 5-15 year olds. 8 The child benefit register was used to develop a sampling frame of postal sectors within England, Wales, and Scotland. Four hundred and seventy five postal sectors, stratified by regional health authority and socioeconomic group, were sampled with a probability related to the size of the sector; the response rate was 83%.
In England and Wales, the cut-off date for school entry is 1 September; children must start school in the academic year during which they will become 5 years old. We followed the educational tradition of dividing children into autumn-born (the oldest third in the class, with birthdays in September to December), spring-born (with birthdays in January to April), and summer-born (the youngest third in the class, with birthdays in May to August) groups. In Scotland the cut-off date for determining school entry is 1 March, and the academic year begins in August. Children with birthdays in March to August must start school in the academic year during which they will become 5, whereas children with birthdays in September to February can start in the August preceding their fifth birthday or defer for a year. The proportion who defer is not centrally recorded, but inquiries to several local education authorities in Scotland indicated that the proportion of children deferring was around 1-12% in 2000-1 and was probably lower still in 1999 when the survey was conducted. We classified the Scottish sample into the oldest third (birthdays in March to June), the middle third (July to October), and the youngest third (November to February). As data on which children deferred school entry were not collected in our sample, we will have misclassified the relative age of a small number of children who deferred. For this reason, and also because the number of children in the Scottish sample was much smaller than that for England and Wales, we give greater emphasis in the analysis to the data for England and Wales. It is rare for children to repeat an academic year in the United Kingdom.
Our outcome measures included a dimensional measure of symptoms according to parents, teachers, and self report and the presence or absence of at least one psychiatric diagnosis. 10 The strengths and difficulties questionnaire is a well validated questionnaire that asks about children's emotions, behaviour, activity levels, peer relationships, and pro-social behaviour; it generates a total symptoms score. 11 Parents, teachers, and children aged 11 and over completed the strengths and difficulties questionnaire, but younger children were not asked to complete a questionnaire as they do not generally provide reliable reports. 8 The development and wellbeing assessment consists of a structured interview administered by lay interviewers, who also recorded verbatim accounts of any reported problems. 12 All parents and children aged 11 or over were interviewed, and a shortened version of the development and wellbeing assessment was posted to the child's teacher. Experienced clinicians used the transcripts combined with the symptom and impairment scores from all the available informants to make diagnoses according to internationally recognised criteria, 10 emulating the clinical process as closely as possible. A disorder was diagnosed only if the symptoms had an important impact, in terms of distress or interference with the child's everyday life. Use of strict impact criteria led to a conservative prevalence rate of 9.5% for all psychiatric disorders, 8 which is towards the lower end of the range established by previous studies. 13 We examined the relation between relative age and psychopathology by using 2 for trend and logistic regression for categorical outcomes (psychiatric disorder) and correlations and linear regression for dimensional outcomes (total difficulties scores). We included variables in the multivariate analysis if previous studies or prior analysis had shown them to be associated with psychiatric disorder or higher levels of psychopathology.
Results
Data were collected from 10 438 British children aged 5-15 years. Of these, 9383 (89.9%) children were living in England and Wales. The mean age of the total sample was 9.9 years. Being in the youngest third of the class was not significantly associated with any other sociodemographic (sex, ethnic group, social class) or family (number of children in the household, maternal educational level, family type) characteristics.
The results shown in the table for England and Wales show a significant increase in risk of psychopathology with decreasing relative age. This finding was not confined to younger children but persisted into those of secondary school age.
Multivariate analyses showed that relative age remained an independent risk factor for psychiatric disorder (adjusted odds ratio for relative age 1.14, 95% confidence interval 1.03 to 1.25) after adjustment for age, sex, maternal educational level, family type, number of children at home, maternal psychopathology, family dysfunction, IQ of child, and specific learning difficulties. The adjusted regression coefficients for relative age according to teacher reported difficulties (0.51, 0.36 to 0.65, P = 0.0001), parent reported difficulties (0.35, 0.23 to 0.47, P = 0.0001), and self reported difficulties (0.23, 0.03 to 0.43, P = 0.03) showed a similar relation with symptom scores regardless of informant.
The figure shows that the Scottish data look very similar to the data from England and Wales when plotted in terms of relative age. This was not so when we replotted the data in terms of season of birth (not Percentage of children with any psychiatric disorder and mean symptom score on the parent, teacher, and self completed strengths and difficulties questionnaire by relative age for England and Wales shown)-for example, Scottish children born in January and February (and probably the youngest in their class) were at a disadvantage, whereas English and Welsh children born in the same months (but in the middle age band of their class) fared averagely.
Discussion
We found that relative age was an independent risk factor for psychopathology in 5-15 year olds, thereby confirming and extending previous findings. 7 The link between relative age and psychopathology was robust in that it could be shown by using psychiatric diagnoses derived from research interviews as well as by using questionnaire scores derived from parents, teachers, and self report. The effect was not limited to the early school years and persisted after adjustment for other independent risk factors. Although the survey obtained a high response rate and the analyses were weighted for non-response by age, sex, and region, the sample will not have been totally representative. We find it hard, though, to imagine any non-response bias that would have mimicked our findings.
The national comparison between Scotland on the one hand and England and Wales on the other hand strongly indicated that the key explanatory variable was relative age rather than season of birth. It is common for an environmental "risk factor" to turn out to be either a marker for some previously unmeasured confounder or a consequence of the child's or parents' genotype. This is unlikely to be the case for relative age, which is unrelated to any other recognised risk factor and determined by an arbitrary cut-off imposed by the local or national government.
When thinking about individual children, the effects of relative age will generally be dwarfed by the much larger effects of well recognised risk factors such as family discord, adverse life events, or failure at school. 8 Our findings do not provide clear guidance to schools and families who are trying to decide whether deferral of school entry will benefit an individual child. Despite being a modest effect at an individual level, the influence of relative age on psychopathology could nevertheless prove important at a public health level. An analogy may be helpful. A small change in the advertising or taxation of alcoholic drinks is not likely to be the sole cause of any one person developing severe alcohol related problems. However, even a small shift in the population's average alcohol consumption can have a disproportionate impact on the number at the top of the distribution. Similarly, steps to reduce the stresses associated with being the youngest in a class might result in only a small decrease in children's average level of psychopathology but could nevertheless result in a worthwhile reduction in the number of children with severe problems. If all children had the same risk of psychiatric disorder as that currently experienced by the oldest children in the class, the overall prevalence would fall from 9.0% (the average of oldest, middle, and youngest) to 8.3% (table), corresponding to a population attributable risk of 8%. More than 8 million children aged 5-15 live in Britain, 14 of whom approximately 750 000 probably have a psychiatric disorder. 8 Around 60 000 of these cases of child psychiatric disorder might be prevented if the youngest and middle children in a school year were at no more risk than the oldest children.
The impact of relative age on psychopathology might be amenable to simple interventions. Several studies suggest that teachers often forget to make allowances for relative age, expecting too much of the younger children and being more likely to see them as failing. 4 7 15 16 Simple practical classroom interventions such as calling the register in birth order or grouping
What is already known on this topic
Being among the youngest children in a school year is associated with educational disadvantage Teachers often forget to make allowances for differences in age within the school year Younger children in a school year may be at greater psychiatric risk
What this study adds
It is "relative age" in the school year rather than "season of birth" that influences mental health
The tendency for the younger children in a school year to have more mental health problems is evident across different measures, raters, and age bands Although the effect is weak at an individual level, it could prove important at a public health level Association between relative age of children and mean symptom score on strengths and difficulties questionnaire reported by parents (top) and teachers (bottom). Bars are 95% confidence intervals children in the classroom by relative age may help to sensitise teachers to the age position of individual children within the class, thereby reducing the likelihood of unrealistic expectations being placed on younger children. Streaming children according to their relative age within each year group may also be helpful, as may allowing children who are struggling to repeat a year. In New Zealand, children spend between 12 months and 24 months in a reception or preparatory class, with progression to the next class being determined by the child's maturity and academic competence. Similarly, Scottish parents can choose to defer school entry for relatively young children who do not seem ready for school. The impact of such social experiments could be evaluated by randomised controlled trials.
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